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An analysis of the vegetation of the Golden Gate Highlands National Park is presented. Relevss were 
compiled in 90 stratif ied random sample plots. A TWINSPAN classification, relined by applying Braun-Blanquet 
procedures. revealed nine distinct plant communrties. A hierarchical classification, a description and an 
ecological interpretation of the plant communities are presented. 
'n Analise van die plantegroei van die Golden Gate Hoogland Nasionale Park word aangebied. Relevss is in 
90 gestratifiseerde ewekansig gekose monsterpersele saamgestel. 'n TWINSPAN klassifjkasie, verfyn deur die 
toepassing van Braun-Blanquet prosedures, toon nege duidelik onderskeibare plantgemeenskappe. 'n Hierar-
giess klassifikasie, 'n beskrywing en 'n ekologiese interpretasie van plantgemeenskappeword aangebied . 
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Introduction 
The Golden Gate Highlands National Park with its unique 
topography forms an important link in the order of perma-
nently protected ecosystems in Soum Africa (Van der Walt 
& Van Zyl 1978). Extreme variability in the topography, 
altitude and climatic conditions within the Park, results in a 
complex mosaic of plant communities. From a comprehen-
sive account of the vegetation classes of the southern and 
eastern Orange Free State and the Highlands of Lesotho by 
Du Preez and Bredenkamp (1991 ) it is clear that very litUe 
is known of the vegetation of the Highlands Sourveld and 
the Themeda - Festuca Alpine Veld (Acocks 1988), both 
represented in the Golden Gate Highlands National Park. 
Previous work by Potgieter (1982) did not cover the entire 
area of the park, and is considered as inadequate for general 
phytosociological interpretation. 
As a sound knowledge of the ecology of conservation 
areas is essential for the establishment of efficient wildlife 
management programmes and conservation policies (Bre-
denkamp & Theron 1978), vegetation and general ecological 
surveys are considered to have high priority (Bredenkamp & 
Theron 1991). For this reason and as part of a vegetation 
survey programme for conservation areas in South Africa 
(Bredenkamp & Theron 1990, 1991), a study of the vegeta-
tion of the Golden Gate Highlands National Park was under-
taken. 
The study area 
The location of the study area is shown in Figure 1. The 
park is situated approximately 360 km from Johannesburg 
and 56 km south-east of Bethlehem near the border between 
Lesotho and the Republic of South Africa. The area is situ-
ated between 28"33' and 28'40'E longitude and 28'28 ' 
and 28' 37 'S latitude and between 1837 and 3099 m above 
sea-level. The park borders on the highlands of Lesotho and 
is connected to these highlands by a spur forming the divide 
between the Caledon and the Little Caledon rivers (Spies 
1969). In 1985, at the time me study was undertaken, the 
size of the park was 6421 ha. The park was extended to 
approximately 15 000 ha when it was combined with the 
adjacent Qwa-Qwa National Park in February 1993. 
Methods 
The entire area was stratified into relatively homogenous 
physiographic- physiognomic units. Releves were compiled 
in 90 sample plots located randomly within these units. Plot 
sizes were fixed at 25 m2 (Scheepers 1975). In each sample 
plot, all species were recorded using the Braun-Blanquet 
cover abundance values (Mueller-Dombois & Ellenberg 
1974). Taxa names conform to those of Gibbs Russell et al. 
(1985, 1987). Environmental data recorded include geology, 
topographical position, soil type and depth, soil texture, 
aspect, slope, rockiness of the soil surface, erosion and utili-
zation by herbivores. 
Two-way indicator species analysis (TwINSPAN) (Hill 
1979a) was applied to the basic floristic data in order to 
derive a first approximation of the possible plant commun-
ities. Refinement of this classification was done by the 
application of Braun-Blanquet procedures (Behr & Breden-
kamp 1988; Bredenkamp et al. 1989). 
In order to determine a possible vegetation gradient and 
associated habitat gradients, as well as the floristic relation-
ships among plant communities, an ordination algorithm, 
Detrended Correspondence Analysis (DECORANA) (Hill 
1979b), was applied to the floristic data set. 
Results 
Classification 
The results are presented in a phytosociological table 
(Table 1). 
In me analysis of the vegetation, nine major communities 
and eight communities were identified. The plant commun-
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Figure 1 The location of the Golden Gate Highlands National Park in the Orange Free State in the Republic of South Africa in 1989. 
ltIes recognized in the study area can be classified as 
follows: 
1. The Festuca caprina Grassland, mostly on basalt of 
high altitude south-facing slopes and shallow soils. 
1.1 The Festuca caprina - Themeda triandra Grassland 
of a less disturbed veld. 
1.2 The Festuca caprina - Cineraria lobata Grassland 
at very high altitudes. 
1.3 The Festuca caprina - Cineraria aspera Grassland 
of a more disturbed veld. 
2. The Themeda triandra - Helichrysum rudolfii Grass-
land, on sandstone on south-facing slopes and shallow 
soils. 
3. The Rendlia altera Grassland, on sandstone of high alti-
tudes and shallow soils. 
3.1 The Rendlia altera - Sporobolus centrifugus Grass-
land, on north-facing slopes. 
3.2 The Rendlia altera - Tristachya leucothrix Grass-
land, on south-facing slopes. 
4. The Tristachya leucothrix - Helichrysum zeyheri Grass-
land, on high-altitude north-facing crests and deep soils. 
5. The Tristachya leucothrix - Anthospermum herbaceum 
Grassland, on high-altitude north-facing slopes and 
deep soils. 
6. The Elionurus muticus - Tristachya leucothrix Grass-
land, on basalt of fairly high altitudes, north-facing 
slopes and deep soils. 
7. The Cymbopogon dieterlenii - Aristida canescens 
Grassland, on shallow soils, basalt, sandstone and steep 
slopes. 
7.1 The Cymbopogon dieterlenii - Scabiosa columba-
ria Grassland, on shallow soils which are relatively 
moist. 
7.2 The Cymbopogon dieterlenii - Aristida canescens 
Grassland, on shallow dry rocky sheets with more 
trampled vegetation. 
7.3 The Cymbopogon dieterlenii - Xerophyta viscosa 
Grassland, on dry rocky sheets with less trampled 
vegetation. 
8. The Chrysocoma tenuifolia - Cynodon hirsutus Grass-
land, on shallow rocky areas at various altitudes that are 
overgrazed. 
9. The Eragrostis curvula Grassland, on old lands. 
Description of the communities 
1. The Festuca caprina Grassland 
The F.estuca caprina Grassland is a major plant community 
which occurs at high altitudes of ca. 1952 - 2456 m above 
sea-level on south-facing slopes, mostly on shallow soils. 
The Festuca caprina Grassland is characterized by the 
diagnostic species Festuca caprina and Galinsoga ciliata 
(species group A, Table 1), while the dominant grasses 
Festuca caprina and Themeda triandra have a cover abun-
dance of up to 85%. The Festuca caprina Grassland can be 
divided into three communities. 
1.1 The Festuca caprina - Themeda triandra Grass-
land 
This community occurs on basalt or sometimes sandstone on 
steep south-facing slopes at altitudes of 1961 - 2297 m 
above sea-level. The community is characterized by the 
presence of species group A, especially Festuca caprina, 
and the absence of species groups B, C and P (Table 1). 
This community represents a less disturbed variation of the 
Festuca caprina Grassland, with Festuca caprina and 
Themeda triandra (species group X) dominant and annuals 
such as Galinsoga ciliata (species group A) mostly absent. 
Leucosidea sericea (species group R), is sometimes present 
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Table 1 A phytosociological table for the Golden Gate Highlands National Park in 1989 
Commun I ty number 
RELEV[ NUMBER 
2 
1.1 1.2 1.3 3.1 3.2 7.1 .2 7.3 
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Spec i es group A 
Festuca capr i n a 
Gal in50ga ci I iata 
Spec j es group B 
Cineraria lobata 
Cotula anthemoides 
Hebenstretia dendata 
Hebenstretia species 
Spec i es group C 
Cineraria aspera 
Spec ; es group D 
Hel ichrysum rudolfi i 
Po I ygonum spec i es 
Spec i es group E 
Rendl ia altera 
Cyperus obtusiflorus 
Bulbostyl is humi I is 
Dig i tar i a or i sntha 
Diheteropogon amplectens 
Kohautia amatymbica 
Potygata hispida 
Spec i es group F 
Sporobolus centrifugus 
Cotula sericea 
Aristida congesta 
Hermannia affinis 
Spec i es group G 
Hel ichrysum zeyheri 
Hermannia parvula 
Striga bilabiata 
Conyza podocepha I a 
Spec i es group H 
Anthospermum herbaceurn 
Sc h i zog I ossum asp i dog lossum 
SChoenoxiphium rufa 
Spec i es group ! 
Cymbopogon dieter I en i i 
Aristida diffusa 
Mohria caffrorum 
Senecio hastatus 
Oelosperma cooperi 
Fe l icia fi I ifol ia 
Spec i es group J 
Scabiosa columbaria 
Braehiaria serrata 
Thes j urn squarrosum 
Sc i rpus maeer 
Species group K 
Ar j st j da caneseens 
Mel inis nervigtume 
Pelargonium bifol iurn 
PeJ lae2 ealomelanos 
Species group L 
Xerophyta vi seosa 
Serkheya spec i osa 
Merxmue II era purpurea 
Sutera argentea 
Spec i es group 1-'1 
Hyparrhenia hirta 
Hel ichrysum odoratissimum 
Anthospermum pumi I urn 
Dig i tar i a monodactyl a 
Spec i es group N 
EI ionurus muticus 
Eragrostis capensis 
Spec i es group 0 
Eragrostis racemose; 
Euphorbia striata 
Felicia muricata 
Gazan i a krebs j ana 
Xysma I ob i urn i nvo I ucratum 
Spec i es group P 
Senee j 0 i nornatus 
Hel ichrysum latifol ium 
Koeleria cristata 
Argyro I ob i urn harveyanum 
Spec i es gro u p Q 
Tr i stachya I eueothr i X 
Senecio erubescens 
Vernonia natalensis 
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Table 1 Continued 
Commun i ty number 2 4 5 
1.1 1.2 1. 3 3.1 3.2 7.1 7.2 7.3 
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Spec i es group R 
Harpochloa falx 
He! i chrysum nud i fo Ii um 
Schoenoxiphium lehmanni i 
Salvia africans-Iutea 
Dianthus basut j cus 
Leucosidea sericea 
Spec i es group S 
Cynodon hi rsutus 
Walafrida densiflora 
Spec i es group T 
Chrysocoma tenu i fo I i a 
Monson i a brevi rostrata 
Senae i 0 bUrche I Iii 
Pseudognapha Ii um I uteo-a I bum 
Digitaria flaccida 
Spec j es group U 
Heteropogon contortus 
Micrachloa caffra 
Gladiolus eckloni j 
Hypoxis fi I iformis 
Species group V 
Eragros tis curvu I a 
Species group W 
He Ii chrysum capense 
Sporobolus fimbriatus 
Spec i es group X 
1 +2 
1+2 
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Rhus discolor 
Species group Y 
Hel ichrysum rugulosum 
$cirpus burkei 
Pentaschistis setifol ia 
Aristida junciformis 
Oenothera tetraptera 
Pycreus macrostachyos 
Rhus pyraides 
Watsonia denslflora 
Barleria mantleola 
Lasiachloa kraussi i 
St i burus a I opecuro ides 
Cotyledon orbiculata 
Hypoxis cordata 
Oxalis bifurca 
Turbina oblongata 
Asclepias eminens 
Buchner2 I angesp i cata 
Felicia fructicasa 
Hel i chrysum aureum 
Hypoxis argentea 
Kniphofia galpinii 
Nidorella resedifol i.e 
++ j I 
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as a low shrub. The most conspicuous forbs are Helichrysum 
nudifolium, Salvia africana-lutea, Senecio othonniflorus, 
Commelina africana, Senecio coronatus (species group R) 
and Ledebouria cooperi (species group X). 
1.2 The F estuca caprina - Cineraria lobata Grassland 
This community occurs at high altitudes of ca. 1952 - 2456 
m above sea-level in the mountains, on steep southerly or 
east-facing slopes. The community occurs exclusively on 
basaltic soils. The Festuca caprina - Cineraria lobata 
Grassland is characterized by the diagnostic forbs H eben-
stretia dendata, Hebenstretia sp., Cotula anthemoides and 
Cineraria aspera (species group B, Table 1). The dominant 
grass species are Themeda triandra (species group X) and 
Festuca caprina (species group A), with Harpochloa falx 
(species group R) also prominent. Many of the species of 
the family Asteraceae are present in this community, e.g. 
+ 
f<1 
RRI 
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1 R 1 
1 R 1 
IR R 1 
+ R 
+ 1 R 
+ 1 
1 
1 
+ 1 
+ + IRR 
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R 1 
1 + 
1+ 
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1 R 
1 
1 
1 
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1 + 
Senecio inornatus, Helichrysum latifolium (species group P), 
Helichrysum nudifolium (species group R) and Senecio 
othonniflorus (species group X). Other forbs conspicuously 
present include Galinsoga ciliata (species group A), 
Schoenoxiphium lehmannii (species group R) and Salvia 
africana-lutea (species group R). 
1.3 The Festuca caprina - Cineraria aspera Grassland 
This community occurs at an altitude of ca. 2122 - 2222 m 
above sea-level in the mountains on steep south and south-
east-facing slopes. It occurs exclusively on basaltic soils. 
Generally the habitat of this community does not differ from 
that of the Festuca caprina - Themeda triandra Grassland, 
but it is more trampled and disturbed. The Festuca caprina 
- Cineraria aspera Grassland is characterized by the 
presence of the diagnostic species Cineraria aspera (species 
group C, Table 1) and is further differentiated from the 
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Festuca caprina - Themeda triandra Grassland and the 
F estuca caprina - Cineraria lobata Grassland by the 
presence of species groups N (Elionurus muticus and 
Eragrostis capensis) and Q (Tristachya leucothrix and 
Senecio erubescens) (Table 1). The grass species Festuca 
caprina and Themeda triandra are most prominent. The 
shrub Leucosidea sericea (species group R, Table 1), is 
often found in this community. Other conspicuous forbs are 
Senecio inornatus, Helichrysum latifolium (species group P), 
Schoenoxiphium lehmannii. Salvia africana-lutea (species 
group R) and Senecio othonniflorus (species group X). 
2. The Themeda triandra - Helichrysum rudoljii 
Grassland 
This major community occurs on sandstone at an altitude of 
1877 - 1967 m above sea-level on south-facing slopes, 
mostly on shallow soils, and is characterized by the 
diagnostic forbs Helichrysum rudolfii and Polygonum 
species (species group D, Table 1). The dominant grass 
species is Themeda triandra (species group X), while 
Tristachya leucothrix (species roup Q) and Heteropogon 
contortus (species group U) are also locally prominent. The 
shrub Leucosidea sericea (species group R) is often 
prominent in this community. The most conspicuous forbs 
are Senecio inornatus. Helichrysum latifolium (species 
group P) and Commelina africana (species group X). 
3. The Rendlia aUera Grassland 
The Rendlia altera Grassland represents a major plant 
community which occurs on sandstone at an altitude of ca. 
1907 - 2200 m above sea-level in the mountains, mostly on 
northerly-facing slopes on shallow soils. The Rendlia altera 
Grassland is characterized by the diagnostic species in 
species group E (Table 1), while the dominant diagnostic 
grass species are Rendlia altera and Diheteropogon 
amplectens (species group E). The Rendlia altera Grassland 
consists of two communities. 
3.1 The Rendlia altera - Sporobolus centrifugus 
Grassland 
The Rendlia altera - Sporobolus centrifugus Grassland 
occurs at an altitude of ca. 1907 - 2057 m above sea-level 
on north and north-west-facing slopes. This community is 
characterized by the presence of diagnostic grass species 
Sporobolus centrifugus and Aristida congesta and diagnostic 
forb species Cotula sericea and Hermannia affinis (species 
group F. Table 1). Themeda triandra (species group X) and 
Rendlia altera (species group E) are the most prominent 
grass species, while Eragrostis curvula (species group V), 
Microchloa caffra. Heteropogon contortus (species group 
U), Harpochloa falx (species group P), Tristachya 
leucothrix (species group Q), Eragrostis capensis and 
Elionurus muticus (species group N) are conspicuously 
present. The most conspicuous forbs include Senecio 
inornatus (species group P). Felicia muricata (species group 
0), Gladiolus ecklonii (species group U) and Cyperus 
obtusiflorus (species group E). 
3.2 The Rendlia altera - Tristachya leucothrix Grass-
land 
This community occurs mostly on sandstone and occasional-
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lyon basalt at an altitude of ca. 1933 - 2200 m above sea-
level in the mountains on northerly-facing slopes. This com-
munity is characterized by the presence of species group E 
and the absence of species group F (Table 1). Themeda tri-
andra (species group X) is the most prominent grass, while 
the grasses Rendlia altera (species group E), Elionurus 
muticus, Eragrostis capensis (species group N), Eragrostis 
racemosa (species group 0), Tristachya leucothrix (species 
group Q), Heteropogon contortus (species group U) and 
Eragrostis curvula (species group V) are also conspicuously 
present. The most prominent forb species include Cyperus 
obtusiflorus (species group E), Euphorbia striata, Felicia 
muricata (species group 0), Helichrysum nudifolium (spe-
cies group R) and Commelina africana (species group X). 
4. The Tristachya leucothrix - H elichrysum zeyheri 
Grassland 
This major community occurs at an altitude of ca. 2077 -
2402 m above sea-level, mostly on basalt of gradual north, 
north-east and east-facing slopes. The soils are mostly 
relatively deep. This grassland is characterized by species 
group G (Table 1) which includes the forbs Hermannia 
parvula, Helichrysum zeyheri, Conyza podocephala and 
Striga bilabiata. The most conspicuous grass species is 
Themeda triandra (species group X), with Elionurus 
muticus, Eragrostis capensis (species group N), Eragrostis 
racemosa (species group 0), Tristachya leucothrix (species 
group Q), Harpochloa falx (species group P), Heteropogon 
contortus, Microchloa caffra (species group U) and 
Eragrostis curvula (species group V) also present. 
Shrubby individuals of Leucosidea sericea (species group 
R) are found scattered in the community. Conspicuous forb 
species are mostly Asteraceae, e.g. Felicia muricata, Gaza-
nia krebsiana (species group 0), Senecio inornatus, Heli-
chrysum latifolium (species group P), Senecio erubescens 
(species group Q), Helichrysum nudifolium (species group 
R) and Senecio othonniflorus (species group X). 
5. The Tristachya leucothrix - Anthospermum herba-
ceum Grassland 
This major community occurs on deep soils at altitudes of 
ca. 2027 - 2531 m above sea-level on basalt. This grassland 
is characterized by species group H (Table 1), which in-
cludes the forbs Anthospermum herbaceum, Schizoglossum 
aspidoglossum and Schoenoxiphium rufa. The dominant 
grass species is Themeda triandra (species group X). Other 
conspicuous grass species include Elionurus muticus, 
Eragrostis capensis (species group N), Eragrostis racemosa 
(species group 0), Tristachya leucothrix (species group Q), 
Heteropogon contortus (species group U) and Eragrostis 
curvula (species group V). The tall Hyparrhenia hirta 
(species group M) is locally abundant. The most conspicu-
ous forbs include Euphorbia striata (species group 0), 
Senecio erubescens, Vernonia natalensis (species group Q), 
Helichrysum nudifolium, Salvia africana-lutea (species 
group R), Senecio othonniflorus and Commelina africana 
(species group X) (Table 1). 
6. The Elionurus muticus - Tristachya leucothrix 
Grassland 
This major community occurs on deep soils at altitudes of 
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ca. 1802 - 2436 m above sea-level on basalt of northerly-
facing slopes. This grassland has no diagnostic species but is 
characterized by the presence of species group N and the 
absence of species groups C - M (Table 1). The dominant 
grass species is Themeda triandra (species group X). 
However, Elionurus muticus (species group N), Tristachya 
leucothrix (species group Q), Harpochloa falx (species 
group R), Heteropogon contortus (species group U), Era-
grostis curvula (species group V) and the forbs Helicto-
trichon turgidulum (species group X), Schoenoxiphium 
lehmannii (species group R), Salvia africana-lutea, Synecio 
othonniflorus and Commelina africana (species group X) 
are locally conspicuous. 
7. The Cymhopogon dieterlenii - Aristida diffusa 
Grassland 
This major community occurs on shallow soils of basalt and 
sandstone at an altitude of ca. 1961 - 2325 m above sea-
level on mostly northerly and south-facing slopes. The 
grassland is characterized by the conspicuous Cymbopogon 
dieterlenii and Aristida diffusa (species group I, Table 1). 
This grassland can be divided into three communities. 
7.1 The Cymhopogon dieterlenii - Scabiosa colum-
haria Grassland 
This community occurs exclusively on shallow relatively 
moist soils derived from basalt at an altitude of ca. 1961 -
2296 m above sea-level. This community is characterized by 
species group J (Table 1). The diagnostic species are the 
grass Brachiaria serrata, the forbs Scabiosa columbaria and 
Thesium squarrosum, and the sedge Scirpus macer. The 
most abundant grass species are Themeda triandra (species 
group X), Heteropogon contortus (species group U) and 
Elionurus muticus (species group N). Other prominent grass 
species are Cymbopogon dieterlenii, Aristida diffusa 
(species group I), Eragrostis racemosa (species group 0), 
Brachiaria serrata (species group J), Eragrostis curvula 
(species group V), Themeda triandra (species group X) and 
Heteropogon contortus (species group U). The most con-
spicuous forb species are Senecio hastatus (species group I), 
Thesium squarrosum (species group J), Gazania krebsiana 
(species group 0) and Helichrysum nudifolium (species 
group R). 
7.2 The Cymhopogon dieterlenii - Aristida canescens 
Grassland 
This community occurs on shallow soils at altitudes of 1972 
- 2222 m above sea-level on steep north, south, north-east, 
south-east and west-facing slopes. This grassland occurs on 
disturbed ground where the degree of trampling is high and 
erosion occurs. Aristida canescens (species group K) and 
Elionurus muticus (species group N) are indicative of the 
overgrazed conditions. This grassland is characterized by 
species group K (Table 1). The diagnostic species are the 
grasses Aristida canescens and Melinis nerviglume, the forb 
Pelargonium bifolium and the xerophytic fern Pellaea 
calomelanos. Hyparrhenia hirta, Helichrysum odoratissi-
mum, Anthospermum rigidum and Digitaria monodactyla 
may also be considered as differential species (species group 
M, Table 1), as they are absent from community 7.1. 
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7.3 The Cymhopogon dieterlenii - Xerophyta viscosa 
Grassland 
This grassland community occurs at an altitude of ca. 2132 
- 2325 m above sea-level on steep northerly to east-facing 
slopes. The soils are shallow on dry rocky sheets. The vege-
tation is less trampled than that of community 7.2. This 
community is characterized by species group L (Table 1). 
The forb species Xerophyta viscosa, Berkheya speciosa and 
Sutera argentea and the grass species Merxmuellera 
purpurea are diagnostic. Prominent grass species include 
Merxmuellera purpurea (species group L), Eragrostis 
curvula (species group V), Microchloa caffra and 
Heteropogon contortus (species group U). Other con-
spicuous grass species are Cymbopogon dieterlenii and 
Aristida diffusa (species group I). The most conspicuous 
forb species are the xerophytic fern Mohria caffrorum, the 
succulent Delosperma cooperi (species group I) and Xero-
phyta viscosa (species group L). The typical presence of 
species group T (Table 1) in the degraded Chrysocoma 
tenuifolia - Cynodon hirsutus Grassland indicates that this 
grassland is also in an advanced stage of degradation. 
8. The Chrysocoma tenuifolia - Cynodon hirsutus 
Grassland 
This major community occurs at an altitude of ca. 1802-
2496 m above sea-level on north, north-east and east-facing 
slopes. This grassland occurs on shallow rocky areas that are 
overgrazed. This grassland is characterized by species group 
S (Table 1), which includes the diagnostic species Cynodon 
hirsutus and Walafrida densiflora. The species of species 
group T may also be considered diagnostic, occuring only in 
disturbed veld. Other forb species present are Monsonia 
brevirostrata and Pseudognaphalium luteo-album (species 
group T), both indicators of deteriorated veld. 
9. The Eragrostis curvula Grassland 
This vegetation occurs at an altitude of ca. 1937 - 2162 m 
above sea-level and is only absent from north-east-facing 
aspects. This old land community is characterized by species 
group W (Table 1) which includes diagnostic species Heli-
chrysum capense and Sporobolus fimbriatus. This grassland 
has a high cover abundance and consists to some extent of 
pure stands of Eragrostis curvula (species group V). Other 
plant species are only locally present in this community. 
Ordination 
The distribution of the releves along the first and second 
axes of the DECORANA ordination is given in Figure 2. In 
this diagram only a slight discontinuity in the distribution of 
releves representing the communities can be observed. How-
ever, plant communities described in the classification are 
more or less restricted to specific areas in this diagram. 
The F estuca caprina Grassland is grouped to the left of 
the diagram. The community is restricted to basalt. The 
releves of the Festuca caprina - Themeda triandra Grass-
land (community 1.1) representing the least disturbed 
vegetation of the high altitudes, are more or less separated 
from the rest of the releves of this grassland, and occur at 
the extreme left of the diagram. 
Immediately to the right of the Festuca caprina Grassland 
are the releves of Themeda triandra-dominated grassland, 
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Figure 2 A diagrammatic presentation of the distribution of plant communities along axes 1 and 2 of a DECORANA ordination for the 
Golden Gate Highlands National Park in 1989 (eigen values: axis 1: 0.905; axis 2: 0.863). 
without Festuca caprina, Rendlia altera or Cymbopogon 
dieterlenii. The Themeda triandra-dominated grassland is 
represented by the following communities: major commun-
ity 2: the Themeda triandra - Helichrysum rudolfii Grass-
land; major community 4: the Tristachya leucothrix -
Helichrysum zeyheri Grassland; major community 5: the 
Tristachya leucothrix - Anthospermum herbaceum Grass-
land; and major community 6: the Elionurus muticus - Tris-
tachya leucothrix Grassland. 
These communities are all restricted to basalt and high 
altitudes and can probably be combined for management 
purposes. 
A rather isolated group of releves tends to be located in 
the central upper part of the ordination diagram. These 
releves represent the Rendlia altera Grassland community 
(major community 3). This grassland is restricted to relative-
ly low altitudes on shallow soils derived from sandstone. In 
the ordination, no separation could be observed between the 
Rendlia altera - Sporobolus centrifugus Grassland commun-
ity and the Rendlia altera - Tristachya leucothrix Grassland 
community. and they are consequently grouped into a single 
cluster. 
The releves of the Cymbopogon dieterlenii - Aristida 
diffusa Grassland (major community 7) are located in the 
central area and to the right of the diagram. The three 
communities, the Cymbopogon dieterlenii - Scabiosa 
columbaria Grassland (7 .1), the Cymbopogon dieterlenii -
Aristida canescens Grassland (7.2) and the Cymbopogon 
dieterlenii - Xerophyta viscosa Grassland (7.3) all occur on 
steep slopes on shallow soils derived from basalt. 
Community 7.1, the Cymbopogon dieterlenii - Scabiosa 
columbaria Grassland, on relatively deep soils which are 
fairly moist, and Community 7.2, the Cymbopogon dieter-
lenii - Aristida canescens Grassland on dry rocky sheets 
where vegetation is not trampled, occur to the left of the 
diagram, within the group which indicates somewhat more 
favourable ecological conditions. However, releves of com-
munity 7.3, the Cymbopogon dieterlenii - Xerophyta viscosa 
Grassland, found to the right and the top of the figure. are 
situated on dry, shallow rock sheets. Albeit these may occur 
at high altitudes, the sites are dry and generally the vegeta-
tion does not correspond to other high-altitude vegetation 
types but rather to drier, low-altitude vegetation. The releves 
of major community 8 (the Chrysocoma tenuifolia - Cyno-
don hirsutus Grassland) represent disturbed veld, with a 
high degree of degradation, and are situated to the lower 
right of the diagram. 
The most disturbed plant community, the Eragrostis cur-
vula Grassland on old land, deep soils (major community 9), 
is situated at the bottom right of the diagram. The releves of 
both major communities 8 and 9 are located to the bottom 
right of Figure 2, representing the more disturbed plant com-
munities. 
The vegetation gradient on axis 1 is associated with mois-
ture. while that on axis 2 is associated with soil depth and 
vegetation degradation. 
Discussion 
The methodology of refining results of a TwINSPAN classi-
fication by the Braun-Blanquet approach was successfully 
applied in this study (Behr & Bredenkamp 1988). The plant 
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communities distinguished are considered to be ecologically 
interpretable as they relate to specific environmental 
conditions. The results of the ordination suggest vegetation 
gradients which correlate with altitude, soil depth and soiV 
habitat degradation. Furthermore, through ordination it is 
possible to divide the park into management units. 
The aim of this study was to identify, characterize and 
interpret ecologically, the major vegetation units and their 
variations by using habitat characteristics. Since ecologically 
interpretable plant communities were distinguished, the 
general descriptions and proposed classification can be used 
for the synecological and syntaxonomical synthesis of grass-
land biome vegetation (Bezuidenhout & Bredenkamp 1990) 
as well as for land-use planning and management. The 
identified plant communities are clearly representative of the 
Tristachya leucothrix - Trachypogon spicatus Grassland of 
moist mountain slopes and plateaux (Class 6) and partly also 
of the Merxmuellera drakensbergensis - Festuca caprina 
high-altitude Austro-Afro Alpine Gmssland (Class 8), 
described by Du Preez and Bredenkamp (1991). 
The results of the ordination not only confirm the classifi-
cation, but also give an indication of floristic and associated 
habitat gmdients. 
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